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(57) ABSTRACT

The present device concerns a boiler for use 1n a machine for
making hot beverages including a diffuser (32) with a first
wall (33) destined to be placed in contact with the liquid to be
heated and a second wall (34) opposite first wall (33), heating
clement (11) consisting of at least one thick film or photo-
ctching resistor (31) arranged on second wall (34) of diffuser
(32), a body which, with first wall (33) of diffuser (32),
defines a heating volume (11) inside which the liquid 1s to be
heated, characterized in that 1t 1s arranged so that heating
volume (11) 1s positioned on either side of heating element
(30). Also described i1s the fabrication of machines for pre-
paring hot beverages such as coflee.

15 Claims, 15 Drawing Sheets
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BOILER FOR A MACHINE FOR MAKING
HOT BEVERAGES

The present invention concerns a boiler for use mn a
machine for preparing hot beverages. It will apply to boilers
in colfee-making machines 1n particular.

Known boilers have a body jomned to a liquid tank. A
diffuser encloses the body and covers one face of the body 1n
order to define a volume 1n which the liquid circulates. The
diffuser 1s also equipped with a heating resistance on 1ts face
opposite the one facing the main body.

This type of machine has proved to be generally satistac-
tory. However, an advantage would be gained by improving,
the performances of known boilers and 1n particular improv-
ing their thermal etficiency. Therefore, the invention concerns
a boiler for use on a machine for preparing hot beverages
comprising a diffuser which consists of a first wall designed
to be placed 1 contact with the liquid to be heated and a
second wall opposite the first wall. In addition, the boiler 1s
equipped with heating means comprising at least one thick
film or photo-etching resistor, also named serigraphed or
photo-engraved resistor, arranged on the second wall of the
diffuser and a body which, with the first wall of the diffuser,
defines a heating volume inside which the liquid 1s to be
heated. In a characteristic manner, the boiler 1s arranged so
that the heating volume 1s positioned on either side of heating
means.

As aresult, the hottest part of the boiler 1s positioned at the
heart of the latter and the coldest part on the periphery of the
boiler. Consequently, the differences of temperature between
the boiler environment and the surfaces of the boiler 1n con-
tact with this environment are less than are to be found in
known boilers 1n which the thick film or photo-etching resis-
tor surrounds the heating volume.

This leads to less heat loss between the boiler and 1its
environment. Consequently, this improves the thermal eifi-
ciency of the boiler according to the invention.

Moreover, as the hottest part of the boiler 1s not positioned
on the boiler periphery, there 1s only a limited risk of the boiler
environment deteriorating or of fires starting due to an abnor-
mally high temperature.

Moreover, the present invention lessens the danger of a
user being burnt compared to known boilers. Indeed, with
known boilers there 1s a high risk that a person will be burnt
when touching the boiler while the thick film or photo-etch-
ing resistor 1s still activated or when the boiler retains a high
temperature under the effect of 1ts thermal 1nertia even after
inactivation of the thick film or photo-etching resistor.

As an option, but even so advantageous, the invention may
present at least one of the following characteristics:

the body 1s equipped with a thermal insulating material
with thermal conductivity below 1 W/m/K.

For instance, the body may be made of plastic material. As
a result, the body acts as thermal 1nsulation for all the boiler.
This reduces the heat exchanges between the boiler and 1ts
environment. It improves the efficiency of the boiler and
increases the rate of heating. This structure of the boiler
associated with this type of thermal insulating material limits
the thermal 1nertia of the boiler.

This leads to a very fast build up of temperature. For
instance, with an 1800-watt boiler the temperature of 8.5 cm’
of water can be increased from 20 to 95° C. 1n less than 10
seconds:

the diffuser has a thermal conductivity that 1s above or
equal to 10 W/m/K.
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the body and the difluser are arranged so that they together
define at least one heating chamber. Theretfore, the liquid
1s relatively free to circulate 1n the heating volume.

the body and the difluser are arranged so that they together
define a liquid circulating channel. This guides the liquid

through the boiler.

According to a first variant, the surface of the body co-
acting with the diffuser to form the channel 1s roughly smooth
and the diffuser has at least one groove. According to a second
variant, the surface of the body co-acting with the diffuser to
form the channel has at least one groove and the surface of the
diffuser that 1s to be 1n contact with liguid 1s roughly smooth.

The heating volume substantially surrounds the thick film
or photo-etching resistor.

Therefore, the liquid goes all around or at least almost all
around the thick film or photo-etching resistor.

In a first embodiment, the diffuser 1s roughly cylindrical
and acts as a sleeve that houses on the diffuser. To this end, the
diffuser has an roughly circular section or a polygonal sec-
tion, preferably square.

In a second embodiment, the heating means have at least
two diffusers the two walls of which are turned so as to face
one another. The diffusers form roughly flat plates. The
device comprises a support destined to receive the diffusers
and the diffusers are situated on either side of the support. The
support has thermal conductivity that 1s less than or equal to
1 W/m/K,

the support 1s made of a material able to withstand tem-

peratures above 120° C. and with excellent mechanical
characteristics such as polysulfone, (PSU) polyamide
(Pa), polybutylene terephthalate (PBT), or any other
material with glassfibre stiffeners and recognised food
industry quality.

As a result, the diffuser only transmits a small amount of
the heat to the support. This characteristic limits the thermal
inertia of the boiler. Consequently, 1t improves 1ts efliciency
and increases the rate of heating.

The support includes:

at least one central zone destined to recerve a di
and,

at least one peripheral zone around this central zone
destined to receive a flask forming one part at least of
the body so that an internal wall of the flask 1s
arranged 0pp031te of the first wall of the diffuser and
with this diffuser defines one part at least of the heat-
ing volume.

The boiler comprises at least one seal positioned between
the first wall of the diffuser and the body so as to ensure the
seal of heating volume.

This solution overcomes the need for any means ensuring,
specific seal between the difluser and the support. In fact, the
heating means, comprising in particular the thick film or
photo-etching resistor, are positioned at the interface between
the diffuser and the support. This characteristic ensures an
elfective seal without having recourse to complex solutions.

the support and the flask form a single entity.

the device has removable fixing means arranged to allow

joiming and removable separation of the body on the
support.

Thus, the boiler can be assembled and dismantled thereby
making it easier to clean or carry out any repairs. This char-
acteristic prolongs the life of the boiler and satisfies the eco-
design requirements.

the removable fixing means include bolt-nut connectors

the removable fixing means include means for clipping the

body on the support. Therefore, boiler assembly and

user
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removal do not require the use of any special tools. This

considerably facilitates its maintenance or recycling.
the support 1s symmetrical on a median plane.
the boiler 1s symmetrical on a median plane.

Therefore, there 1s no imposed direction for {itting a boiler
on a machine.

the support has two faces, each one of these faces 1s

intended to receive a diffuser and a flask.

the boiler includes liquid connection means arranged to

ensure that the liquid enters the boiler and exits the
boiler.

the boiler has electrical connection means arranged to

establish an electrical connection between the thick film
or photo-etching resistor and a power supply.

Moreover, a machine according to the invention 1s planned
with any one of the above characteristics.

Other characteristics, aims and advantages of the invention
will appear on reading the detailed description below and
examining the appended drawings given as non restrictive
examples:

FIG. 1 1s a view 1n perspective ol the example of the boiler
according to the mvention.

FIG. 2 1s an exploded view of part of the boiler according
to the example 1llustrated 1n FIG. 1.

FIG. 3 1s an exploded view of the boiler according to the
example 1llustrated in FIG. 1.

FI1G. 4 1s a view 1n perspective of the boiler shown 1n FIG.
1 according to a section executed along a median plane.

FIG. § 1s a view 1n perspective of the boiler shown 1n FIG.
1 according to a section along a plane parallel to the median
plane of FIG. 4.

FIG. 6 1s a view 1n perspective of a support, a diffuser and
a flask according to the example of the boiler shown 1n FIG.
1.

FIG. 7 1s a sectional view of the boiler shown 1n FIG. 1
according to a plane normal to the median plane 1n FIG. 4.

FIG. 8 1s a view 1n perspective of a support, a diffuser of a
boiler according to the example of the boiler shown in FIG. 1.

FIGS. 9, 10 and 11 are views 1n perspective of another
embodiment of the invention.

FIGS. 12 and 13 are views 1n perspective of yet another
embodiment of the invention.

FIG. 14 1s an alternative embodiment to the one shown in
FIG. 6.

FIG. 15 1s an alternative embodiment to the one shown in
FIG. 7.

A non restrictive embodiment of the boiler according to the
invention will now be detailed with reference to FIGS. 1 to 8.

The boiler comprises a body and heating means 30 forming,
a heating volume 11 with the body inside which a liquid will
flow and be heated. More especially, heating means 30 are
equipped with at least one diffuser 32 with a first wall 33
destined to enter into contact with the liquid to be heated. This
first wall 33 1s intended to bear on an 1nternal face 14 of the
body 1n order to define heating volume 11.

In the example shown, heating volume 11 defines a circu-
lation channel 1n the form of a coil. As shown in FIGS. 6 and
7, this channel has two transversal walls 16, 36 and two side
walls 15, 15. A first transversal wall 36 1s supported by first
wall 33 of the diffuser and second transversal wall 16 1s
supported by internal face 14 of the body. Side walls 15, 15
are supported by the body and extend in the direction of
diffuser 32. This embodiment 1s preferred when the material
used for the diffuser has good mechanical strength and/or
good thermal conductivity.

In an alternative embodiment, side walls 135, 15 are sup-
ported by diffuser 32. In this alternative embodiment, the
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diffuser 1s made of more material than in the previous variant.
Side walls 15, 15 increase the contact surface between dif-
fuser 32 and the liquid. This promotes heat exchanges. Side
walls 15, 15 also act as ribs for diffuser 32. This helps the
latter to withstand the pressure. This embodiment 1s therefore
preferred when the material used to make diffuser 32 has
relatively low mechanical strength and/or relatively low heat
conductivity. Advantageously, diffuser 32 i1s obtained by die

forging or moulding. This embodiment 1s shown 1n FIGS. 14
and 15.

Heating means 30 include at least one resistance positioned
on a second wall 34 of the diffuser, the second wall 34 being
opposite the first wall. Advantageously, this device 1s a thick
f1lm or photo-etching resistor. It results from the deposit of an
clectrically resistive ink. For example the so-called thick film
or printed circuit by photo-engraving type. For reasons of
clanty, reference will only be made to serigraphed products.
In each of the embodiments described hereafter, the thick film
resistor may be replaced by a photo-etching resistor.

Thick film resistor 31 comprises at least one track forming,
a pattern on second wall 34 as shown 1n FIG. 8. The resistance
includes a serigraphed track or several tracks defining the
pattern. This pattern may form a serpentine for instance as
shown 1n the example. It can also form a spiral or a series of
concentric or juxtaposed circles, or any other form.

When electricity 1s supplied to thick film resistor 31 it
generates heat which 1s transmitted to diffuser 32 then to the
liquid occupying heating volume 11.

For example, thick film resistor 31 may have heating power
of between 1300 W and 2500 W, and more particularly around
18300 W.

Advantageously, diffuser 32 has a thermal conductivity
that 1s above or equal to 10 W/m/K and more especially
thermal conductivity of between 10 W/m/K and 400 W/m/K.
This choice of diffuser 32 promotes the transmission of heat
between thick film resistor 31 and the liquid. A diffuser 32
essentially made of aluminium, stainless steel, ceramic, pow-
der-coated steel or brass alloy will be preferred. Advanta-
geously, first wall 33 recerves a food industry lining. The
purpose of the diffuser 1s to constitute the backing for thick
film resistor 31 and to ensure that the heat diffuses well
between thick film resistor 31 and the liquad.

The boiler 1s arranged so that heating volume 11 1s posi-
tioned on either side of thick film resistor 31. Thus, heating
means 30 are positioned at the heart of the boiler, and heating
volume 11 1s arranged on the periphery of heating means 30.
Theretore, the difference in temperature between the boiler
environment and the surfaces of the boiler 1n contact with this
environment are much less than 1n the known boilers where
the thick film resistor encloses the heating volume. As a
result, less heat passes between the boiler and 1ts environ-
ment. Almost all the thermal energy generated by the heating
means 1s transmitted to the liquid. This improves the thermal
eificiency of the boiler.

The body arranges the boiler so that it 1s thermally 1nsu-
lated from its environment. The preferred material will be
plastic.

It, as 1in the embodiment shown on FIGS. 1 to 8, diffuser 32
has a plate shape, heating volume 11 1s arranged so that first
wall 33 and the second wall 34 are turned to face heating
volume 11. This constitutes a sandwich type structure.

Plate type heating means are particularly simple to make
and ensure uniform distribution of the temperature.

Preferably, the boiler 1s equipped with a support 20 on
which second wall 34 bears and 1s protected from the liquid.
Support 20 may be removably joined to the body or not.
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In the example 1llustrated on FIGS. 1 to 8, the boiler 1s
equipped with two diffusers 32, 32, two walls 34, 34 of which
are positioned opposite one another. Each of these two walls
34, 34 has at least one thick film resistor 31, 31. Each one of
these second walls 34, 34 bears on support 20, on their periph-
ery at least. This support contributes to maintaining in posi-

tioming diffuser 32 on support 20. Thus, thick film resistor 31
1s covered and enclosed by heating volume 11. The latter 1s

arranged on either side of the assembly formed by diffusers
32, 32. Thuck film resistor 31 1s housed inside the assembly
formed by support 20 and the body. Therefore, less heat
transfers between the boiler and its environment, thereby
improving the thermal efficiency of the boiler.

In this example, support 20 includes at least one central
zone destined to accommodate at least one diffuser 32 and at
least one peripheral zone arranged on the periphery of the
central zone. Advantageously, the central zone has a void 22
the surround of which ensures that diffuser 32 1s centred and
maintained 1n position by simple fitting together. This char-
acteristic 1s shown on FIG. 8. The peripheral zone of support
20 15 designed to recerve part of the body. Thus, internal face
14 of the body 1s arranged in contact with first wall 33 of the
diffuser so as to form a heating volume with the latter. This
peripheral zone contributes to joining the body on support 20.
Advantageously, it also helps to centre the body relative to
support 20.

In the example shown on FIGS. 1 to 8, the body consists of
two flasks 10, 10 each one designed to be associated with a
diffuser 32 1n order to define the heating volume. Each flask
10 has an external face and an internal face 14, the surround
of which bears on the peripheral zone of support 20. Advan-
tageously, each tlask 10 1s arranged so as to act as thermal
insulation. The preferred material will be plastic.

The boiler 1s equipped with removable fixing means
arranged to allow joining and removable separation of flask
10 and support 20. In the embodiment shown, the removable
fixing means are equipped with connecting bolts 60 and nuts
61.

To this end, external face of flask 10 has bearing zones to
receive and allow free access to a bolt head and the bearing,
zones 1n order to receive the nuts to be associated with a bolt,
the head of which bears on the external surface of opposite
flask 10.

Advantageously, flasks 10, 10 have recesses on their exter-
nal face that roughly match those of the nuts 1n order to form
stops and prevent the rotation of the nuts when their associ-
ated bolt 1s rotated.

Advantageously, the outer surface of the flasks has a sur-
face relief forming cavities 12. This relief increases the con-
tact surface between the air surrounding the boiler and the
boiler. This relief also reduces any contact area between the
boiler and the operator’s hand. This lessens the risk of burns.

Heating means 11 include at least one thermostat 35. The
purpose of this thermostat 35 1s to limit the temperature of
diffuser 32. This avoids the latter reaching a destructive tem-
perature. It also prevents the parts 1n contact, in particular in
plastic, reaching a destructive temperature. Each thermostat
35 1s placed 1n a housing provided 1n the support or support
means so as to be removable. It comes into contact with an
clectrical circuit associated with thick film resistance 31 by
simply fitting diffuser 32 1n the support means and 1n support
20; a thermal fuse may also be used. Advantageously, a ther-
mostat will be provided for each thick film resistor. This
characteristic 1s shown on FIG. 8.

As an 1illustration, a boiler according to the example
described above has the following characteristics:
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roughly square external shape measuring approximately
100 mm per side,

diffuser of around 58 cm?,

boiler thickness of approximately 33 mm,

around 1800 W power,

the support 1s made essentially of plastic to withstand tem-

peratures above 120° C. and with excellent mechanical
characteristics, such as polysulione, (PSU) polyamide
(Pa), polybutylene terephthalate (PBT), or any other
material with glassfibre reinforcement and recognised
food industry quality.

the flask 1s made essentially of plastic to withstand tem-

peratures above 120° C. and with excellent mechanical
characteristics, such as polysulione, (PSU) polyamide
(Pa), polybutylene terephthalate (PBT), or any other
material with glassfibre reinforcement and recognised
food industry quality.

This boiler can easily raise 8.6 cm” of water from 20° C. to
95° C. 1n less than 10 seconds.

The support 1s equipped with means for liquid connection
40, 40 arranged to ensure liquid flows 1nto the heating volume
and liquid tlows out of the heating volume.

Advantageously, the liquid connection between the boiler
and a hydraulic circuit on the appliance 1s established by
connecting the boiler connection means to the additional
liguid connection means. The liquid connection means are
arranged so that joining the boiler to the beverage-making
machine creates a liquid connection of the liquid connection
means to the additional liquid connection means. In a pre-
ferred arrangement, the liquid connection means 1nclude a
male part equipped with o-rings 71. These parts are designed
to isert nto a female part on the additional liquid connection
means.

The boiler 1s also equipped with electrical connection
means arranged to come into contact with the complementary
clectrical connection means connected to the machine for
making beverages in order to supply the boiler with electric-
ity. These electrical connection means include three electrical
connectors 50, 50, 50. The electrical connection means are
arranged so that when the boiler 1s joined to the drinks prepa-
ration appliance, the electrical connection means automati-
cally come 1nto contact with the additional electrical connec-
tion means.

Thus, assembly of the boiler on the equipment automati-
cally creates a liquid connection and an electrical connection
between the boiler and the liquid and electrical supply circuits
respectively.

Consequently, integrating the boiler 1n the beverage-mak-
ing machine 1s a particularly simple operation since it
requires that the operator only performs one operation. This
ensures that the invention has considerable modularity as the
boiler can be dismantled and refitted easily. Moreover, 1t
guarantees a high degree of safety since once the appliance
has been separated, the boiler 1s no longer connected electri-
cally to an electrical power supply, which eliminates any risk
ol electrical shock or mnadvertent activation of the thick film
resistors.

The liquid connection means are equipped with an intake
pipe 41 and an exit pipe 41. The pipes are housed 1n support
20. In a preferred arrangement, they are positioned at the level
of a median plane of support 20. One end of each of the pipes
discharges outside the boiler and the other end discharges into
intermediate pipe 13 housed in the body. One end of each
intermediate pipe 13 discharges into heating volume 11.
Advantageously, the section of each intermediate pipe 13
increases between intake pipe 41 and the heating chamber 1n
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order to compensate for the expansion of the liquid due to 1ts
temperature increase between intake pipe 41 and heating

chamber 11.

Support 20 1s symmetrical relative to the median plane. The
boiler assembly 1s also symmetrical relative to this same
plane. Moreover, 1t has a second symmetrical plane normal to
the median plane.

This symmetry limits the number of different parts and
therefore the number of product references for the boiler. In
fact, the boiler consists essentially of a support 20, two flasks
10, 10, two diffusers 32, 32, each one associated with a thick
film resistor 31, 31, two peripheral seals 70, 70, and two
thermostats 35, 35. This symmetry significantly simplifies
assembly and dismantling of the boiler. In fact, the following
parts can be arranged indifferently on one or the other side of
support 20: flask 10, diffuser 32, thermostat 35, peripheral
seal 70, bolt 30/nut 61. This reduces the complexity of the
assembly procedure and therefore the cost. Moreover, this
symmetry simplifies assembly and dismantling of the boiler
on the beverage-making machine. Indeed, each of the male
parts of the liquid connection means may be connected indii-
terently to a liqud supply network 1ntake or exit. Therefore,
the boiler does not have a pretferred direction of assembly on
the appliance. Maintenance and end-of-life dismantling of
the boiler are considerably facilitated since each part can be
casily dismantled or interchanged.

Advantageously, the circulation channel 1n the form of a
coil has parallel linear sections.

In a preferred arrangement, the boiler 1s arranged so that in
operation, the linear sections of the circulation channel
extend mainly vertically. Thus, 11 one of the boiler intakes or
exits or 11 both intake 40 and exit 40 are disconnected from the
remainder of the machine hydraulic circuit, only the few
sections connected directly to these intakes/exits will empty.
Indeed, when a channel intake 40 or exit 40 1s disconnected
from the machine hydraulic circuit, the water contained 1n
one section could escape through this opening. It will then be
replaced by a volume of air. This volume of air will then be
stopped at the part of the channel forming a link between the
two upper ends of consecutive sections. Indeed, the density of
the air prevents this volume of air descending along the fol-
lowing section. The advantage of this characteristic 1s that
even when works require that the machine hydraulic circuit
be opened or disconnected 1n part at least, of the boiler of this
circuit, the boiler does not completely empty. Therefore, this
boiler can be entirely withdrawn from the machine without
this leading to 1t draining automatically. Hence, as soon as the
boiler 1s once again connected to the machine, heating means
30 will be already in contact with the water trapped 1n the
boiler. This reduces the risks of overheating. There 1s no need
to refill the boiler before obtaining hot water.

The length of the circulation channel 1s defined by the
distance that a given volume of liquid travels between the
channel intake and the channel exit. The length of the channel
conditions the time that the liquid takes to pass through the
boiler and therefore the heat transferred to the liquad. It also
conditions the area occupied by the channel and the dimen-
s1ons of heating volume 11 and the boiler.

Advantageously, the section of the circulation channel on a
plane that 1s roughly normal to 1ts direction of tlow along the
parallel sections varies between the circulation channel
intake and at least half 1ts length.

Asillustrated in FIG. 7, the dimensions of transversal walls
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flow of liquid. Therefore, the dimensions of side walls 15, 15
1s adapted to take account of the changing dimensions of
transversal walls 16, 36.

Transversal wall 36 forming interface between circulation
channel and diffuser 32 makes a significant contribution to
heat exchange between diffuser 32 and the liquid. Thus, the
larger this transversal wall 36, the greater the amount of heat
that can be transterred to the liqud.

In fact, the quantity of heat transferred also depends on the
temperature diflerence between second wall 34 of diffuser 32
and the liquid. The smaller this difference, the less the quan-
tity of heat that 1s exchanged.

As a result, this particular configuration of the channel
fosters the transmission of heat from a thick film resistor 31 to
the liquid while 1ts temperature increases.

According to a non-illustrated embodiment, the dimension
of the transversal wall increases from the entrance up to the
exit of the circulation channel.

In the 1llustrated example, 1n a particularly advantageous
manner, the dimension of the transversal walls increases {from
the circulation channel intake up to the middle of 1ts length.
Beyond half of this length, this dimension decreases. The
channel has perfect symmetry on a plane so that whatever the
direction applied to boiler assembly, the circulation channel
has the same configuration. In particular, each of end pipe 41,
41 of the circulation channel can be positioned either on an
intake or exit from the liquid supply circuit on the machine.

By varying the previously described embodiment, support
20 and flasks 10, 10 may form a monobloc assembly. In this
case, an opening 1n the monobloc assembly 1s provided 1n
order to 1nsert heating means 30. According to this variant, the
body 1s equipped with a cover in order to close and seal the
opening.

Other embodiments will now be described. These embodi-
ments adopt all the characteristics of the example of the boiler
previously described and only the characteristics mentioned
below differ.

On the embodiments shown on FIGS. 9 to 13, the body
forms a seal enclosure within which are housed heating
means 30. The latter are enclosed within heating volume 11.

Support 20 forms an openwork frame that recerves two
diffusers 32, 32. The body includes joining means capable of
co-acting with heating means 30 to allow removable joining
of the latter in the body. To this end, two slides are arranged to
ensure translatory guidance of heating means 30 and posi-
tioning of the latter on the body. These slides are arranged so
as not to come 1nto contact with the heating elements but to
co-act for example with support 20.

The embodiment shown on FIGS. 12 and 13 1s a vanant of
the previous embodiment. According to this embodiment,
heating means 30 are equipped with fins mtended to act as
side walls 15 1n order to channel the circulating liquid. Fur-
thermore, they increase the surface between the heating ele-
ments and the liquid. These fins equipped diffuser 32 from
which they extend 1n a plane roughly normal to diffuser 32.

This embodiment brings a very substantial improvement to
heat exchanges between heating means 30 and the liquid. The
heating of the latter therefore takes place more quickly and
uniformly.

FIG. 13 1s a vanant of the embodiment shown in the
example on FI1G. 12.

In this variant, the boiler has two profiles 18, 18. Profiles
18, 18, fins 15, diffuser 32 and the body are arranged so as to
co-act and define the liquid circulation channel. This channel
defines a helicoidal spiral with a vertical axis capable of
guiding the liquid from intake 40 to exit 40 of boiler 1. By
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channeling the liquid towards the exit, this boiler optimises
circulation of the liquid and tends to increase thermal
exchanges.

Aplastic profile 1s preferred. The profile may be removably
secured onto the body, onto heating means 30 or support 20.

According to another embodiment not 1llustrated, the body
1s cylindrical, with circular or polygonal section. Moreover,
the heating means are housed inside the body. They are
roughly cylindrical and present a section that roughly
matches that of the body. Hence, the body acts as a sleeve
around the heating means. The heating volume 1s positioned
either side of the heating means and encloses the thick film
resistor.

A single diffuser can be envisaged on which are arranged
one or several thick film resistors. Several diffusers arranged
so as to form a cylinder can also be envisaged.

In each of these embodiments, the channel side walls may
be supported either by diffuser 32 or by the body.

The boiler according to the mvention has sealing means
comprising at least one peripheral seal 70 arranged to ensure
seal of heating volume 11. Preferably, seal 70 1s arranged
between 1nner face 14 and first wall 33 of diffuser 32. It 1s
fitted on all the periphery of heating volume 11. As a result,
the liqud remains enclosed between internal face 14 of the
body and first wall 33 of diffuser 32. It cannot then reach
second wall 34 of diffuser 32 and comes into contact with
thick film resistor 31, or with the electrical connection means
providing electrical conductivity between thick film resistor
31 and the electrical power supply. This arrangement of the
seal 1s particularly effective, reliable and simple. In particular,
it simplifies assembly of the electrical connection means.

Advantageously, for a plate-shaped diffuser 32, peripheral
seal 70 adopts a rectangular or circular shape around the
pattern formed by thick film resistor 31.

For a diffuser with cylindrical shape, the sealing means
consist of two seals with section roughly 1dentical to that of
the diffuser and 1s 1nstalled along the cylinder axis on either
side of the thick film resistor.

For each of the embodiments given as examples, side walls
15 defining the circulation channel can be either installed on
diffuser 32 or on the body.

Advantageously, for each of these embodiments, the body
encloses the heating means and constitutes an effective pro-
tection against damage to the latter and against the accidental
burns.

A boiler according to this invention uses a small quantity of
metal. This metal corresponds essentially to the diffuser and
the connectors. This ensures that the invention limits the
weight of the boiler and brings down the costs of the material
and transport involved when using metal. In fact, the cost of
transport 1s particularly high 1n an eco-design context since it
1s mntended that the boiler will be removed from the equip-
ment and sent to a maintenance centre for servicing.

For each one of these embodiments, the boiler 1s arranged
so that 1t1s particularly easy to assemble. Certain parts simply
fit together (for instance the diffuser and support). Moreover,
clip-on means can be provided to overcome the need for any
tools or screwing operations when joining the flasks on the
support.

The present mvention i1s not limited to the embodiment
described above but extends to any embodiment that con-
forms to its spirit.

REFERENCES
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15. Side walls
16. Second transversal wall
18. Profile

20. Support
22. Void

30. Heating means
31. Thick film resistor

32. Diftuser
33. First wall
34. Second wall

35. Thermostat

36. First transversal wall
40. Intake/exit channel
41. Intake/exit pipe

50. Electrical connectors
60. Bolt

61. Nut

70. Peripheral seal
71. O-ring

The invention claimed 1s:

1. A boiler for a machine for making hot beverages, the
boiler comprising:

at least two diffusers (32, 32), each of which comprises a
first wall (33) destined to be placed 1n contact with a
liquid to be heated and a second wall (34) opposite said
first wall (33), wherein said first and second walls of

each of said at least two diffusers are continuous so that,
with respect to each of said at least two diffusers, the
liquid only contacts said first wall;

a support (20) made of plastic on which said second wall
(34) of each of said at least two diffusers bears and that
1s protected from the liquid;

heating means (30) for heating the liquid and comprising at
least two serigraphed or photo engraved resistances (31,
31) that are each arranged on a respective said second
wall (34); and

a body which, with said first wall (33) of each of said two
diffusers, defines a heating volume (11) inside which the
liquid 1s to be heated, said body comprising a material
with a thermal conductivity that 1s less than 1 W/m/K,

wherein the boiler 1s arranged so that the heating volume
(11) 1s positioned on both sides of said heating means
(30).

2. The boiler according to claim 1, wherein each of said
diffusers has a thermal conductivity that 1s above or equal to
10 W/m/K.

3. The boiler according to claim 1, wherein said body and
said diffusers are arranged so that together they define at least
one heating chamber.

4. The boiler according to claim 1, wherein said body and
said diffusers are arranged so that together they define a liquad
circulating channel.

5. The boiler according to claim 1, wherein the heating
volume (11) 1s positioned around the serigraphed or photo-
ctching resistances.

6. The boiler according to claim 1, wherein said diffusers
are arranged to form a cylinder.

7. The boiler according to claim 1, wherein said at least two
diffusers (32, 32) are turned so as to face one another.

8. The boiler according to claim 7, wherein said diffusers
(32, 32) form roughly flat plates.

9. The boiler according to claim 7, wherein said diffusers
(32, 32) are situated on either side of said support (20).

10. The boiler according to claim 9, wherein said support
(20) 1s arranged so as to recerve said at least two diflusers, and
to recerve at least two tlasks (10, 10) forming at least parts of
the body, wherein said two flasks each covers a respective said
first wall (33) and, with said diffusers, defines at least one part
of said heating volume (11).
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11. The boiler according to claim 1, further comprising at
least one seal (70) positioned between said first wall (33) and
the body so as to seal heating volume (11).

12. The boiler according to claim 10, further comprising
removable {ixing means arranged so as to allow removable
joimng and removable separation of the body on said support
(20), the removable fixing means including means for clip-
ping the body on said support (20).

13. A colfee machine with the boiler according to claim 1.

14. The boiler according to claim 2, wherein said body and
said diffusers are arranged so that together they define at least
one heating chamber.

15. A boiler for a machine for making hot beverages, the
boiler comprising;:

two body parts (10) that are separated from each other by a

layered structure, each of said two body parts compris-

ing a material with a thermal conductivity that 1s less
than 1 W/m/K,

10

15

12

said layered structure comprising a support (20) made of
plastic, two heat diffusing plates (32) that are on oppo-
site sides of said support, and two serigraphed or photo
engraved resistances (31) that are each between a
respective one of said two heat diffusing plates and said
support,

said two body parts each being separated from a respective
one of said two heat diflusing plates by a heating volume
(11) that 1s on opposite sides of said layered structure
and 1n which a liquid 1s to be heated,

cach of said two heat diffusing plates comprising two
opposite walls including a first wall that 1s arranged to
contact the liquid and a second wall supporting a respec-
tive one of the two serigraphed or photo engraved resis-
tances, wherein each of said two heat diffusing plates 1s
continuous so that, with respect to each of said two heat
diffusing plates, the liquid only contacts the first wall.

Gx s * o e
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